Introduction
============

Chronic back pain and chronic neck pain due to degenerative vertebral disc disease are common, with an estimated 90% of the population expected to experience these conditions within their lifetime.[@b1-jpr-10-089] In approximately 30% of cases, sciatica or brachialgia may be additional symptoms.[@b1-jpr-10-089] The most common cause of these symptoms is a slipped disc, which results in nerve root compression.[@b1-jpr-10-089] However, back pain is also reported to be associated with psychogenic disorders, including depressive illness.[@b2-jpr-10-089]

Treatments for cervical and lumbar degenerative disc disease include physiotherapy, pharmacotherapy, and surgical treatment. The approach to surgical intervention is individualized following the patient response to conservative treatment, the extent of any sensory or motor disorders, and patient preferences.[@b3-jpr-10-089] There may be a relapse of the symptoms of cervical or lumbar pain following conservative and surgical treatment approaches, although these are reported to be less common following surgery.[@b4-jpr-10-089] Between 3% and 34% of patients who have surgery for degenerative disc disease complain of recurring pain postoperatively.[@b5-jpr-10-089]--[@b7-jpr-10-089] The reoccurrence of pain following disc surgery may be due to several demographic, social, and psychological factors, including depressive disorders.[@b6-jpr-10-089],[@b7-jpr-10-089]

There are now several studies that support the role of social and psychological variables, including depression, anxiety, mental state, or patient personality, in affecting the results of spinal surgery,[@b8-jpr-10-089]--[@b10-jpr-10-089] with depression having a recognized negative association.[@b10-jpr-10-089],[@b11-jpr-10-089] For more than a decade, since the publication of the standard text by Block et al,[@b12-jpr-10-089] it has been known that, in the context of spinal surgery, reactive depression can be both a response to chronic pain and to the subsequent limitations that result from pain and limitation of movement and function, such as loss of employment, social life, and friends. Furthermore, depression is known to precede the onset of back pain, and when this occurs, the results of spinal surgery tend to be less satisfactory.[@b12-jpr-10-089] In 2004, Curie and Wang[@b13-jpr-10-089] showed that the severity of depression increased linearly with the severity of back pain experienced by patients with degenerative lumbar disc disease. While it is now accepted that psychological factors need to be evaluated in patients with lumbar degenerative disc disease to minimize unfavorable postoperative results and to improve the recovery prognosis, there are few studies on psychosocial factors and the outcome of surgery for cervical degenerative disc disease.

The purpose of this study was to evaluate the effects of social and demographic factors on pain levels and depression, before and after surgical treatment, in patients with degenerative lumbar and cervical vertebral disc disease.

Methods
=======

Ethical considerations
----------------------

The research protocol was approved by the bioethics committee of the Collegium Medicum, Nicolaus Copernicus University, Toruń, Poland. All patients included in the study agreed to participate and provided informed consents.

Patients studied and inclusion criteria
---------------------------------------

The study was conducted at the Department of Neurosurgery at Collegium Medicum University Hospital in Bydgoszcz, Nicolaus Copernicus University (UMK) in Toruń. The study included 188 patients who were diagnosed with cervical or lumbar vertebral degenerative disc disease, confirmed by magnetic resonance imaging, and who qualified for postoperative treatment.

Patients were selected for the study with the following inclusion criteria: 1) diagnosis of cervical or lumbar degenerative vertebral disc disease, made by two independent doctors (a radiologist and a neurosurgeon) based on a clinical examination and spinal magnetic resonance imaging; 2) medical history of a single microdiscectomy procedure, performed after being recruited for the study; and 3) lack of any complications in the postoperative period (eg, disc space infection).

The following criteria excluded patients from the study: 1) diagnosis of a spinal condition other than cervical and lumbar degenerative disc disease; 2) past medical history of more than one microdiscectomy procedure; and 3) postoperative disc space infection.

Assessment questionnaires
-------------------------

### Sociodemographic patient admission questionnaire

A questionnaire was developed locally to include the following social and demographic details: sociodemographic details (age, gender, address, education),occupation (professional status, working conditions),disease associations (duration of pain, body mass index \[BMI\]).

### Beck Depression Inventory scale (I--IV)

The Beck Depression Inventory (BDI) scale,[@b14-jpr-10-089] Polish version,[@b15-jpr-10-089] was a self-assessment questionnaire used to record the degree of depressive symptoms. The questionnaire included 21 statements concerning the most frequently occurring symptoms of depression, evaluated on a scale of I-IV. Based on the sum of the points from each question, patients were divided into four groups: group I -- no depression; group II -- mild depression; group III -- moderate depression; group IV -- severe depression.[@b15-jpr-10-089]

### Visual Analog Scale for pain (0--10)

The Visual Analog Scale (VAS)[@b16-jpr-10-089] was a questionnaire where current pain experienced by the patient was compared with the most severe pain the person could imagine. The outcome was plotted on an 11-grade diagram, in which grade 0 denoted lack of pain, grade 1 indicated the mildest pain, and grade 10 the most severe pain. Patients were divided into four groups based on the intensity of experienced pain: group I, 0 points, no pain; group II, 1--3 points, mild pain; group III, 4--7 points, average pain; group IV, 8--10 points, severe pain.

Timing of assessments
---------------------

### First assessment, preoperative

The first assessment was conducted on the day of hospital admission and included 188 patients. The Sociodemographic Patient Admission Questionnaire, the BDI scale, and the VAS were administered.

### Second assessment, day of discharge, 7 days postoperative

The second assessment included 188 patients and was conducted on the day of discharge from hospital, usually 7 days after surgery. The second assessment included the BDI scale and the VAS.

### Third assessment, 6 months postoperative

The third assessment included 140 patients at 6 months from surgery. The third assessment included the BDI scale and the VAS.

Statistical analysis
--------------------

The numerical data from the analysis of the patient questionnaires were collated using charts that allowed the calculation of percentages, mean, and standard deviations. Statistical correlations between two variables were calculated using Spearman's correlation coefficient. Differences between groups were calculated using the Friedman test, the Kruskal--Wallis test, and the nonparametric Mann--Whitney *U* test to compare one property across two groups. A null hypothesis (H~0~) was applied, assuming that there was no difference between the studied groups, and *p*≤0.05 represented statistical significance. The *t*-value represented the difference between the sample statistic and the hypothesized sample parameter. All calculations were performed using Microsoft Excel (Microsoft Corporation, Redmond, WA, USA) and software STATISTICA 10 (StatSoft, Tulsa, OK, USA).

Results
=======

Patient characteristics
-----------------------

The study included 188 patients, 98 women and 90 men. Patient ages ranged from 22 to 72 years, and 140 patients had lumbar disc disease (mean age, 42.7±10.99 years) and 48 patients had cervical disc disease (mean age, 48.9±7.85 years). The patients had either dynamic, standing occupation (46/188) or sedentary, static occupations (32/188). The period of time between the first episode of pain and the surgery exceeded 5 years in 82/188 patients. The comparison of results related to sociodemographic factors of patients with cervical vertebral disc disease and lumbar vertebral disc disease are shown in [Table 1](#t1-jpr-10-089){ref-type="table"}.

Prevalence and severity of depressive disorders
-----------------------------------------------

Prior to surgery (first assessment), symptoms of depression were present in 47.3% of patients (11.7% with cervical disc disease and 35.6% with lumbar disc disease).

In the second assessment, at 7 days following surgery, symptoms of depression were present in 25.1% of patients (7% with cervical disc disease and 18.1% with lumbar disc disease).

In the third assessment, at 6 months following surgery, symptoms of depression were present in 31.1% (7.5% with cervical disc disease and 23.6% with lumbar disc disease) ([Table 2](#t2-jpr-10-089){ref-type="table"}).

The results from the BDI showed that most patients had symptoms of mild (group II) or moderate (group III) depression ([Table 2](#t2-jpr-10-089){ref-type="table"}). For patients with cervical disc disease, the average BDI scale in the first assessment, before surgery was 13.9 points; the average BDI scale in the second assessment, 7 days after surgery was 7 points; and the average BDI scale in the third assessment, 6 months after surgery was 11.2 points.

For patients with lumbar disc disease, the average BDI scale in the first assessment, before surgery was 12.1 points; the average BDI scale in the second assessment, 7 days after surgery was 8.3 points; and the average BDI scale in the third assessment, 6 months after surgery was 10.3 points. The comparative data between the two groups is shown in [Table 2](#t2-jpr-10-089){ref-type="table"}.

The average number of points using the BDI scale was greater in the preoperative assessments for both groups of patients with cervical and lumbar disc disease. For patients with cervical degenerative disc disease, the highest BDI scale result was found for the patients with a history of unemployment (BDI score: 21.1). For patients with lumbar degenerative disc disease, the highest BDI scale result was found for the patients with a primary-level education (BDI score: 15.3) ([Table 3](#t3-jpr-10-089){ref-type="table"}).

Assessments of depressive disorders (multivariate analysis)
-----------------------------------------------------------

For patients with cervical degenerative disc disease, the average values of depressive disorders in the three assessment measurements differed significantly for women (*p*=0.042), city dwellers (*p*=0.017), people with vocational training (*p*=0.031), and the unemployed (*p*=0.037), when the time period between the first onset of pain and surgery exceeded 5 years (*p*=0.040), where the last record of pain occurred after more than 5 months from the surgery (*p*=0.020), and for patients who were overweight, with a BMI \>25 kg/m^2^ (*p*=0.014) ([Table 3](#t3-jpr-10-089){ref-type="table"}).

For patients with lumbar degenerative disc disease, there was a significant correlation between the variables in the three successive assessments (*p*≤0.05). The factors that varied between the three assessments included age \>60 years (*p*=0.317), primary education (*p*=0.368), performing sedentary work (*p*=0.311), or performing standing, static work (*p*=0.368) ([Table 3](#t3-jpr-10-089){ref-type="table"}).

Differences between the analyzed variables in subsequent measurements
---------------------------------------------------------------------

Analysis of the results in individual subgroups in relation to one another was performed. In the second assessment (7 days postoperative), with regard to cervical degenerative disc disease, differences between men and women in relation to the variable of performed work (*t*=2.203; *p*=0.028) were observed.

For patients with lumbar degenerative disc disease, individual variables were more varied. Statistically significant differences were found within the following variables: gender (*t*=2.194; *p*=0.028) (first assessment), age (*t*=0.199; *p*=0.018) (second assessment), education (*t*=0.307; *p*=0.001) (second assessment), and type of work performed (*t*=2.396; *p*=0.017) (third assessment).

The time interval from the last occurrence of pain up to the time of surgery affected the results for each measurement following surgery, 7 days (*t*=7.443; *p*=0.024) and 6 months after the surgery (*t*=6.849; *p*=0.033) ([Table 4](#t4-jpr-10-089){ref-type="table"}).

Association of pain and depressive disorders
--------------------------------------------

[Table 5](#t5-jpr-10-089){ref-type="table"} summarizes the findings from the analysis of the relationship between pain and depressive disorders. For patients with cervical degenerative disc disease, a statistically significant correlation (*p*=0.002) was found between pain and depression at 1 week following surgery (second assessment). At the second assessment, the greatest score for depression was observed for persons with average pain, or group III on the VAS (0--10), where the mean sum of the points on the BDI scale was 13.88. The lowest mean sum of the points on the BDI scale was 6.5 points and was found for patients with mild pain.

For patients with lumbar degenerative disc disease, a statistically significant correlation (*t*=0.361; *p*=0.000) was found between pain and depression at 1 week following surgery (second assessment) and at 6 months following surgery (*t*=0.563; *p*=0.000) (third assessment). One week following surgery (second assessment), the most severe depression was observed for patients in group IV of the VAS (12.78 points) and the least severe was observed in patients in group I of the VAS (4.42 points). Six months after surgery (third assessment), the most severe depression was observed for patients in group IV of the VAS (20.4 points) and the least severe was observed in patients in group I of the VAS (3.45 points).

No statistically significant differences were found between the BDI and VAS results of the individual assessments of the pain subgroups in the patients with cervical and lumbar degenerative disc disease ([Table 5](#t5-jpr-10-089){ref-type="table"}). No statistically significant differences were found between BDI and VAS results from the subsequent stages of the study ([Table 6](#t6-jpr-10-089){ref-type="table"}).

Discussion
==========

This study was done to evaluate the effects of psychosocial factors on pain levels and depression, before and after surgical treatment, in patients with degenerative lumbar and cervical vertebral disc disease. Patients with cervical disc disease who were unemployed had the highest incidence of depression before and after surgery, and patients with lumbar disc disease who had a primary level of education or work involving standing had the highest incidence of depression before and after surgery. The findings of this study support the importance of the psychological and social evaluation of patients who are being considered for surgery for degenerative vertebral disc disease.

Mental health disorders, including depression, are a global health problem and are known to impact on the effects of chronic physical diseases.[@b17-jpr-10-089]--[@b19-jpr-10-089] The significance of the psychological state of the patient and its contribution to the outcome of chronic physical disease have been supported by the present study and is supported by the findings of Kim et al[@b20-jpr-10-089] who showed that depression is five times more common in patients diagnosed with degenerative lumbar vertebral disc disease when compared with the normal population. Previous studies have shown that both depression and anxiety prior to surgery for degenerative lumbar disc disease range from 21.5%[@b21-jpr-10-089] to 48%,[@b22-jpr-10-089] and after the surgery from 4.1%[@b22-jpr-10-089] to 79.6%.[@b23-jpr-10-089] The results of these previous studies are supported by the findings of the present study for patients with lumbar vertebral disc disease. However, in the present study, depression was also evaluated prior to surgery for degenerative cervical disc disease and was found to be present in 11.7% of patients. When viewed together, the findings of this study and previously published studies reflect the severity of the problem of depression for patients with degenerative disc disease, particularly for patients suffering from lumbar disc disease who may have symptoms of depression and pain years after surgery.[@b24-jpr-10-089]

Previous studies have shown that pain is the most significant predictor of depressive illness in patients suffering from degenerative disc disease,[@b25-jpr-10-089] although patients may rarely discuss their mental health when seeing a neurologist.[@b26-jpr-10-089] Previous studies have suggested that there may be an association between preoperative depression and both preoperative and postoperative pain severity.[@b27-jpr-10-089],[@b28-jpr-10-089] However, Blozik et al,[@b29-jpr-10-089] who studied the effects of anxiety and depression in patients suffering from cervical pain, reported a significant correlation between the intensity of neck pain and depression. However, a recent study by Falaviga et al[@b30-jpr-10-089] has shown that patients suffering from chronic depression, even without pain, have a worse response to surgery compared with patients without depression or pain.

In this study, the results of the BDI questionnaire in patients diagnosed with cervical discopathy were statistically significant only between pain groups in the second assessment, which was done postoperatively. However, for patients suffering from lumbar disc disease, the results of the BDI questionnaire in patients diagnosed with lumbar discopathy were statistically significant between pain groups in all postoperative assessments. These findings may be attributed to the fact that a patient who undergoes a surgical procedure tends to expect an immediate improvement in terms of pain symptoms, and where pain persists, feelings of depression may still be relatively great. Also, patients with chronic pain and depression are less willing to undergo physiotherapy, which may delay their recovery.[@b6-jpr-10-089] Depressive disorders may affect the subjective perception of pain symptoms in chronic bone and joint disease, or even contribute to the chronic nature of the condition.[@b31-jpr-10-089]

In the present study, there were significant gender differences in the severity of depression only in the preoperative assessment of patients diagnosed with lumbar degenerative disc disease. This finding is supported by a recently published community-based study that estimated the 12-month prevalence rates of depression ranged from 2.9% to 3.6% for men and 5.0% to 6.9% for women in the general population.[@b32-jpr-10-089] The recent study conducted by Löbner et al[@b6-jpr-10-089] showed that women undergoing disc surgery showed significantly more symptoms of depression in the preoperative period, but no significant differences were found between women and men in the postoperative period. A recent study by Misiak and Snarska[@b33-jpr-10-089] has shown that men rarely suffer from depression prior to surgery for degenerative lumbar vertebral disc disease. The effect of age on the development of depression for patients undergoing disc surgery remains unclear and requires further study.[@b6-jpr-10-089],[@b18-jpr-10-089]

This study has shown that city dwellers with lower education were at greater risk of depression in degenerative disc disease, for both cervical and lumbar disease. The study by Misiak and Snarska[@b33-jpr-10-089] also found that for patients with lumbar disease, depression affected 21.6% of patients who had only primary education and 29.7% with a vocational education and that it also affected 48.6% patients residing in cities with a population greater than 100,000.

This study showed that degenerative vertebral disc disease affected professional individuals with physically active jobs, with 72.9% of patients affected with lumbar disc disease and 58.3% of patients with cervical disc disease. This trend has been previously reported.[@b34-jpr-10-089] It is possible that in this professional group, the development of depression is due to the deterioration of economic status following sick leave or other effects on their work due to back pain, or due to anxiety regarding returning to work following surgery.[@b29-jpr-10-089],[@b33-jpr-10-089] The study by Misiak and Snarska[@b33-jpr-10-089] showed that depressive disorders affected 16.2% of professionally active people. In the present study, the highest score in the BDI was that for unemployed patients prior to surgery for cervical degenerative disc disease.

This study also showed that depression was more common in overweight patients suffering from degenerative disc disease. This finding has been confirmed by previous studies.[@b24-jpr-10-089],[@b33-jpr-10-089] In the study by Misiak and Snarska,[@b33-jpr-10-089] patients suffering from mild or moderate depression had a higher BMI than those who did not. These findings highlight the importance of educating patients on weight control to reduce the incidence of degenerative disc disease, and also as a preparation for surgery and recovery.[@b35-jpr-10-089]

Limitations
===========

This was a preliminary study that had several limitations. The study was performed at a single center with the data collected and analyzed by the authors, which may have introduced some degree of study bias. Future larger studies are recommended to include larger patient numbers and multiple centers and perform independent data analysis. Although the current study did not examine cases of repeat surgery, previous studies have shown an association between depression and increased incidence of repeat spinal surgery.[@b22-jpr-10-089],[@b29-jpr-10-089],[@b36-jpr-10-089],[@b37-jpr-10-089] These findings, combined with the findings of the current study, highlight that for both clinical and economic reasons, and to improve preoperative informed consent procedures, patients, and health care systems, would benefit from implementing preoperative psychosocial assessment of patients with degenerative vertebral disc disease.[@b38-jpr-10-089],[@b39-jpr-10-089]

Conclusion
==========

In conclusion, this study has highlighted the association between social and demographic factors, pain perception, and depression that may persist despite surgical treatment for degenerative vertebral disc disease. The findings of this study also highlight the importance of the psychological and social evaluation of patients who are being considered for vertebral disc surgery.
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###### 

Demographic data regarding the study participants, N (%)

                                                                   Cervical discopathy   Lumbar discopathy   Statistical result[a](#tfn1-jpr-10-089){ref-type="table-fn"} *p*
  ------------------------------------------- -------------------- --------------------- ------------------- ------------------------------------------------------------------
  Gender                                      Female               35 (72.9)             63 (45.0)           ***p*=0.001**
  Male                                        13 (27.1)            77 (55.0)                                 
  Age (years)                                 Mean ± SD            48.9±7.85             42.7±10.99          ***p*=0.000**
  Min--Max                                    28--64               22--72                                    
  Place of residence                          Country side         16 (33.3)             39 (27.9)           *p*=0.474
  City                                        32 (66.7)            101 (72.1)                                
  Education                                   Primary              5 (10.4)              12 (8.6)            *p*=0.684
  Vocational                                  18 (37.5)            57 (40.7)                                 
  Secondary                                   19 (39.6)            43 (30.7)                                 
  Higher                                      6 (12.5)             28 (20.0)                                 
  Occupational status                         Student              00 (0.0)              00 (0.0)            *p*=0.074
  Working                                     28 (58.3)            102 (72.9)                                
  Retired/with disability pension             11 (22.9)            20 (14.3)                                 
  Retired/with disability pension + working   2 (4.2)              3 (2.1)                                   
  Unemployed                                  7 (14.6)             15 (10.7)                                 
  Type of work                                Physical             21 (43.8)             73 (52.1)           *p*=0.963
  Intellectual                                9 (18.8)             32 (22.9)                                 
  Character of work                           Sedentary, dynamic   7 (23.3)              9 (8.6)             ***p*=0.013**
  Sedentary, static                           9 (30.0)             23 (21.9)                                 
  Standing, dynamic                           9 (30.0)             37 (35.2)                                 
  Standing, dynamic                           0 (0.0)              6 (5.7)                                   
  In motion                                   5 (16.7)             30 (28.6)                                 
  Time from the first pain to the operation   Up to 1 year         14 (29.2)             32 (22.9)           *p*=0.189
  1--5 years                                  17 (35.4)            43 (30.7)                                 
  Over 5 years                                17 (35.4)            65 (46.4)                                 
  Time from the last pain to the operation    Up to 1 month        12 (25.0)             35 (25.0)           *p*=0.270
  2--5 months                                 18 (37.5)            71 (50.7)                                 
  Over 5 months                               18 (37.5)            34 (24.3)                                 
  BMI (kg/m^2^)                               Underweight          0 (0.0)               1 (0.7)             *p*=0.068
  Normal                                      28 (58.3)            55 (39.3)                                 
  Overweight                                  13 (27.1)            60 (42.9)                                 
  Obese                                       7 (14.6)             24 (17.1)                                 

**Notes:**

Mann--Whitney *U* test. Significant *p*-values are in bold.

**Abbreviations:** BMI, body mass index; SD, standard deviation.

###### 

Assessment of depressive disorders, N (%[a](#tfn3-jpr-10-089){ref-type="table-fn"})

  BDI                                                Cervical discopathy                                    Lumbar discopathy                                                                                   
  -------------------------------------------------- ------------------------------------------------------ ------------------- ----------- ------------------------------------------------------ ------------ -----------
  I                                                  26 (13.8)                                              35 (18.6)           24 (17.1)   73 (38.8)                                              106 (56.4)   72 (51.4)
  II                                                 17 (9.0)                                               11 (5.9)            9 (6.4)     63 (33.5)                                              34 (18.1)    29 (20.7)
  III                                                5 (2.7)                                                2 (1.1)             2 (1.1)     4 (2.1)                                                0 (0.0)      4 (2.9)
  IV                                                 0 (0.0)                                                0 (0.0)             0 (0.0)     0 (0.0)                                                0 (0.0)      0 (0.0)
  Mean                                               13.9                                                   9 (7.22)            11.2        12.1                                                   8.3 (5.69)   10.3
  (SD)                                               (10.14)                                                                    (10.06)     (6.74)                                                              (7.97)
  Statistical                                        *t*[b](#tfn4-jpr-10-089){ref-type="table-fn"}=10.349                                   *t*[b](#tfn4-jpr-10-089){ref-type="table-fn"}=39.225                
  result[a](#tfn3-jpr-10-089){ref-type="table-fn"}   ***p*=0.006**                                                                          ***p*=0.000**                                                       

**Notes:**

N% -- percentage of total number of patients.

Friedman test. Significant *p*-values are in bold.

**Abbreviations:** BDI, Beck Depression Inventory; SD, standard deviation.

###### 

Depressive disorders in subsequent measurements in the context of analyzed variables, mean (SD)

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                  Cervical discopathy   Statistical result[a](#tfn6-jpr-10-089){ref-type="table-fn"}   Lumbar discopathy   Statistical result[a](#tfn6-jpr-10-089){ref-type="table-fn"}                                              
  ----------------------------------------------- --------------------- -------------------------------------------------------------- ------------------- -------------------------------------------------------------- -------------- ------------- ------------- ---------------
  **Gender**                                                                                                                                                                                                                                                         

  Female                                          14 (9.47)             9.7 (7.76)                                                     11.3 (10.88)        *t*=6.341\                                                     13.9 (8.09)    9.1 (6.57)    11.4 (8.68)   *t*=16.36\
                                                                                                                                                           ***p*=0.042**                                                                                             ***p*=0.000**

  Male                                            13.5 (12.16)          7.1 (5.3)                                                      10.8 (8.12)         *t*=4.158\                                                     10.7 (5.01)    7.7 (4.8)     9.3 (7.15)    *t*=23.67\
                                                                                                                                                           *p*=0.125                                                                                                 ***p*=0.000**

  **Age (years)**                                                                                                                                                                                                                                                    

  20--29                                          --                    --                                                             --                  --                                                             12.9 (5.72)    8 (4.53)      8.6 (5.84)    *t*=11.01\
                                                                                                                                                                                                                                                                     ***p*=0.004**

  30--39                                          9 (6.14)              5.4 (5.74)                                                     10.5 (9.04)         *t*=5.733\                                                     10.3 (7.44)    6.4 (4.75)    7.9 (7.06)    *t*=10.13\
                                                                                                                                                           *p*=0.057                                                                                                 ***p*=0.006**

  40--49                                          15.5 (11.3)           9.5 (6.86)                                                     10.4 (8.96)         *t*=2.279\                                                     12 (6.43)      8.4 (5.95)    10.7 (7.38)   *t*=14.69\
                                                                                                                                                           *p*=0.320                                                                                                 ***p*=0.001**

  50--59                                          14.5 (10.67)          9.3 (7.99)                                                     14.2 (12.25)        *t*=4.776\                                                     14 (6.9)       10.2 (6.09)   14.3 (9.64)   *t*=10.53\
                                                                                                                                                           *p*=0.092                                                                                                 ***p*=0.005**

  60--69                                          13.4 (9.02)           11 (7.11)                                                      5 (2.74)            *t*=4.526\                                                     12.2 (5.09)    11 (6.78)     6.6 (5.09)    *t*=2.296\
                                                                                                                                                           *p*=0.104                                                                                                 *p*=0.317

  **Place of residence**                                                                                                                                                                                                                                             

  Country side                                    12.8 (5.27)           8.1 (4.54)                                                     7.4 (7.32)          *t*=4.541\                                                     14.1 (7.36)    9.9 (6.44)    10.8 (7.84)   *t*=10.80\
                                                                                                                                                           *p*=0.103                                                                                                 ***p*=0.004**

  City                                            14.4 (11.89)          9.4 (8.27)                                                     12.7 (10.72)        *t*=8.180\                                                     11.3 (6.35)    7.7 (5.29)    10.2 (8.07)   *t*=29.01\
                                                                                                                                                           ***p*=0.017**                                                                                             ***p*=0.000**

  **Education**                                                                                                                                                                                                                                                      

  Primary                                         13.4 (6.35)           10 (3.32)                                                      7 (2.83)            *t*=2.000\                                                     15.3 (10.02)   11.1 (8.26)   14.3 (8.71)   *t*=2.000\
                                                                                                                                                           *p*=0.368                                                                                                 *p*=0.368

  Vocational                                      15.1 (10.46)          9.4 (7.57)                                                     13.8 (12.33)        *t*=6.962\                                                     13.1 (5.92)    8.7 (5.79)    12.6 (8.85)   *t*=23.54\
                                                                                                                                                           ***p*=0.031**                                                                                             ***p*=0.000**

  Secondary                                       13 (9.15)             9.3 (8.3)                                                      10 (8.72)           *t*=3.000\                                                     10.4 (5.65)    7.7 (5.09)    9.3 (7)       *t*=10.80\
                                                                                                                                                           *p*=0.223                                                                                                 ***p*=0.004**

  Higher                                          13.5 (15.87)          5.8 (4.96)                                                     7 (7.07)            *t*=4.000\                                                     11.3 (7.65)    7.3 (4.85)    6.2 (5.02)    *t*=4.902\
                                                                                                                                                           *p*=0.135                                                                                                 *p*=0.086

  **Occupational status**                                                                                                                                                                                                                                            

  Working                                         12.9 (9.96)           8.1 (7.12)                                                     11.2 (9.85)         *t*=2.471\                                                     11.5 (6.32)    7.8 (5.05)    9.5 (7.68)    *t*=28.16\
                                                                                                                                                           *p*=0.291                                                                                                 ***p*=0.000**

  Retired/with disability pension                 12.1 (7.72)           8.4 (5.91)                                                     8.8 (7.96)          *t*=4.844\                                                     13.7 (7.58)    10.5 (6.66)   11.8 (8.47)   *t*=6.000\
                                                                                                                                                           *p*=0.089                                                                                                 ***p*=0.050**

  Unemployed                                      21.1 (12.88)          13.6 (9.03)                                                    16.8 (14.7)         *t*=6.615\                                                     13.5 (7.95)    8.5 (7.58)    12.9 (8.76)   *t*=7.600\
                                                                                                                                                           ***p*=0.037**                                                                                             ***p*=0.022**

  **Type of work**                                                                                                                                                                                                                                                   

  Physical                                        12.5 (7.42)           9.8 (7.23)                                                     10.8 (9.74)         *t*=1.368\                                                     12 (5.89)      8.2 (4.99)    11.4 (8.75)   *t*=19.50\
                                                                                                                                                           *p*=0.504                                                                                                 ***p*=0.000**

  Intellectual                                    13.1 (14.12)          4.6 (4.42)                                                     9.6 (10.21)         *t*=3.444\                                                     11 (7.46)      7.2 (5.22)    6.2 (4.62)    *t*=9.739\
                                                                                                                                                           *p*=0.179                                                                                                 ***p*=0.008**

  **Character of work**                                                                                                                                                                                                                                              

  Sedentary, dynamic                              15 (14.29)            8.6 (5.32)                                                     11.9 (9.34)         *t*=0.667\                                                     12.2 (7.43)    6.6 (4.72)    9.8 (13.48)   *t*=2.333\
                                                                                                                                                           *p*=0.717                                                                                                 *p*=0.311

  Sedentary, static                               9.6 (7.49)            4.9 (3.66)                                                     12 (14.35)          *t*=3.909\                                                     10.4 (5.53)    7.6 (4.69)    6.9 (4.09)    *t*=11.03\
                                                                                                                                                           *p*=0.142                                                                                                 ***p*=0.004**

  Standing, dynamic                               13.4 (6.21)           9 (4.47)                                                       6 (3.54)            *t*=1.600\                                                     11 (5.87)      7.2 (4.85)    10 (8.85)     *t*=10.19\
                                                                                                                                                           *p*=0.449                                                                                                 ***p*=0.006**

  Standing, dynamic                               --                    --                                                             --                  --                                                             11.7 (8.14)    8.3 (6.31)    10 (7)        *t*=2.000\
                                                                                                                                                                                                                                                                     *p*=0.368

  In motion                                       13.8 (12.03)          12.2 (13.7)                                                    12.5 (3.54)         *t*=3.000\                                                     13.3 (7)       9.4 (5.41)    11.5 (7.99)   *t*=6.911\
                                                                                                                                                           *p*=0.223                                                                                                 ***p*=0.032**

  **Time from the first pain to the operation**                                                                                                                                                                                                                      

  Up to 1 year                                    16.6 (13.76)          8.9 (6.94)                                                     12.6 (12.32)        *t*=5.636\                                                     12.5 (6.09)    8.1 (4.73)    11.4 (6.75)   *t*=6.381\
                                                                                                                                                           *p*=0.060                                                                                                 ***p*=0.041**

  1--5 years                                      12.1 (5.91)           9.4 (4.31)                                                     12.5(9.53)          *t*=1.762\                                                     11.1 (5.99)    7.7 (5.47)    8.9 (8.29)    *t*=18.57\
                                                                                                                                                           *p*=0.414                                                                                                 ***p*=0.000**

  Over 5 years                                    13.5 (10.15)          8.7 (9.76)                                                     8.5 (8.14)          *t*=6.450\                                                     12.6 (7.49)    8.9 (6.26)    10.8 (8.27)   *t*=16.86\
                                                                                                                                                           ***p*=0.040**                                                                                             ***p*=0.000**

  **Time from the last pain to the operation**                                                                                                                                                                                                                       

  Up to 1 month                                   13.5 (10.57)          8.2 (4.8)                                                      9.5 (6.59)          *t*=3.769\                                                     12.4 (5.74)    7.7 (5.58)    10.2 (6.91)   *t*=17.09\
                                                                                                                                                           *p*=0.152                                                                                                 ***p*=0.000**

  2--5 months                                     12.4 (7.41)           7.7 (5.4)                                                      11 (10.58)          *t*=1.240\                                                     10.7 (5.75)    7.5 (5.19)    8.8 (7.67)    *t*=13.14\
                                                                                                                                                           *p*=0.538                                                                                                 ***p*=0.001**

  Over 5 months                                   15.6 (12.31)          10.8 (9.72)                                                    12.3 (11.61)        *t*=7.840\                                                     14.7 (8.7)     10.6 (6.31)   13.8 (8.88)   *t*=11.37\
                                                                                                                                                           ***p*=0.020**                                                                                             ***p*=0.003**

  **BMI (kg/m^2^)**                                                                                                                                                                                                                                                  

  Normal                                          14.6 (12.16)          10.3 (8.25)                                                    11.4 (10.91)        *t*=3.200\                                                     11.3 (6.4)     8.1 (5.58)    9.5 (7.87)    *t*=13.98\
                                                                                                                                                           *p*=0.202                                                                                                 ***p*=0.001**

  Overweight                                      13.3 (6.63)           7.5 (5.7)                                                      9.5 (8.07)          *t*=8.579\                                                     12.1 (6.66)    8.5 (5.67)    11.7 (8.02)   *t*=19.22\
                                                                                                                                                           ***p*=0.014**                                                                                             ***p*=0.000**

  Obese                                           11.9 (6.59)           6.6 (4.31)                                                     13.6 (11.55)        *t*=0.778\                                                     14 (7.57)      8.7 (6.18)    9.3 (8.1)     *t*=8.941\
                                                                                                                                                           *p*=0.678                                                                                                 ***p*=0.011**
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

**Note:**

Friedman test. Significant *p*-values are in bold.

**Abbreviations:** BMI, body mass index; SD, standard deviation.

###### 

Differences between analyzed variables in subsequent measurements

                                                                                                              Cervical discopathy   Lumbar discopathy                                                 
  -------------------------------------------------------------------------------------- -------------------- --------------------- ------------------- -------------- -------------- --------------- -------------
  Gender[a](#tfn8-jpr-10-089){ref-type="table-fn"}                                       Female               *t*= −0.604           *t*= −1.011         *t*=0.25       *t*= −2.194    *t*= −0.623     *t*= −0.963
                                                                                         *p*=0.56             *p*=0.32              *p*=0.74            ***p*=0.08**   *p*=0.53       *p*=0.335       
  Male                                                                                                                                                                                                
  Age (years)[b](#tfn9-jpr-10-089){ref-type="table-fn"}                                  20--29               *t*=0.11              *t*=0.18            *t*= −0.119    *t*=0.17       *t*=0.19        *t*=0.165
                                                                                         *p*=0.45             *p*=0.22              *p*=0.45            *p*=0.18       ***p*=0.08**   *p*=0.093       
  30--39                                                                                                                                                                                              
  40--49                                                                                                                                                                                              
  50--59                                                                                                                                                                                              
  60--69                                                                                                                                                                                              
  Place of residence[a](#tfn8-jpr-10-089){ref-type="table-fn"}                           Country side         *t*= −0.614           *t*= −0.033         *t*=1.59       *t*= −1.865    *t*= −1.477     *t*= −0.517
                                                                                         *p*=0.59             *p*=0.94              *p*=0.19            *p*=0.02       *p*=0.10       *p*=0.605       
  City                                                                                                                                                                                                
  Education[b](#tfn9-jpr-10-089){ref-type="table-fn"}                                    Primary              *t*= −0.145           *t*= −0.167         *t*= −0.143    *t*= −0.164    *t*=0.120       *t*= −0.307
                                                                                         *p*=0.35             *p*=0.28              *p*=0.42            *p*=0.03       *p*=0.17       ***p*=0.001**   
  Vocational                                                                                                                                                                                          
  Secondary                                                                                                                                                                                           
  Higher                                                                                                                                                                                              
  Occupational status[c](#tfn10-jpr-10-089){ref-type="table-fn"}                         Working              *t*=4.09              *t*=2.87            *t*=2.79       *t*=1.16       *t*=2.98        *t*=2.717
                                                                                         *p*=0.10             *p*=0.21              *p*=0.24            *p*=0.54       *p*=0.21       *p*=0.257       
  Retired/with disability pension                                                                                                                                                                     
  Unemployed                                                                                                                                                                                          
  Type of work[a](#tfn8-jpr-10-089){ref-type="table-fn"}                                 Physical             *t*=0.61              *t*=2.23            *t*=0.15       *t*=0.88       *t*=0.97        *t*=2.396
                                                                                         *p*=0.46             ***p*=0.08**          *p*=0.81            *p*=0.31       *p*=0.34       ***p*=0.017**   
  Intellectual                                                                                                                                                                                        
  Character of work[c](#tfn10-jpr-10-089){ref-type="table-fn"}                           Sedentary, dynamic   *t*=1.74              *t*=3.66            *t*=1.76       *t*=2.12       *t*=2.81        *t*=3.029
                                                                                         *p*=0.61             *p*=0.26              *p*=0.62            *p*=0.71       *p*=0.56       *p*=0.553       
  Sedentary, static                                                                                                                                                                                   
  Standing, dynamic                                                                                                                                                                                   
  Standing, dynamic                                                                                                                                                                                   
  In motion                                                                                                                                                                                           
  Time from the first pain to the operation[c](#tfn10-jpr-10-089){ref-type="table-fn"}   Up to 1 year         *t*=0.31              *t*=2.20            *t*=1.75       *t*=1.24       *t*=0.61        *t*=3.304
                                                                                         *p*=0.86             *p*=0.30              *p*=0.42            *p*=0.57       *p*=0.76       *p*=0.192       
  1--5 years                                                                                                                                                                                          
  Over 5 years                                                                                                                                                                                        
  Time from the last pain to the operation[c](#tfn10-jpr-10-089){ref-type="table-fn"}    Up to 1 month        *t*=0.00              *t*=0.59            *t*=0.13       *t*=5.22       *t*=7.43        *t*=6.849
                                                                                         *p*=0.91             *p*=0.71              *p*=0.90            *p*=0.02       ***p*=0.04**   ***p*=0.033**   
  2--5 months                                                                                                                                                                                         
  Over 5 months                                                                                                                                                                                       
  BMI[c](#tfn10-jpr-10-089){ref-type="table-fn"}                                         Normal               *t*=0.56              *t*=1.52            *t*=0.13       *t*=2.17       *t*=0.12        *t*=2.518
                                                                                         *p*=0.76             *p*=0.42              *p*=0.93            *p*=0.37       *p*=0.99       *p*=0.284       
  Overweight                                                                                                                                                                                          
  Obese                                                                                                                                                                                               

**Notes:**

Mann--Whitney *U* test;

Spearman's rank correlation coefficient;

Kruskal--Wallis test. Significant *p*-values are in bold.

**Abbreviation:** BMI, body mass index.

###### 

Depressive disorders and pain in the analyzed period of time, mean (SD)

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Assessment   VAS             Cervical discopathy   Statistical results[a](#tfn12-jpr-10-089){ref-type="table-fn"}   Lumbar discopathy   Statistical results[a](#tfn12-jpr-10-089){ref-type="table-fn"}   Difference between groups\
                                                                                                                                                                                                           (cervical/lumbar discopathy)[b](#tfn13-jpr-10-089){ref-type="table-fn"}
  ------------ --------------- --------------------- ---------------------------------------------------------------- ------------------- ---------------------------------------------------------------- -------------------------------------------------------------------------
  1            I               0 (0.0)               *t*=0.179                                                        0 (0.0)             *t*=0.088                                                        

                               *p*=0.223                                                                              *p*=0.302                                                                            

  II           13.25 (13.51)                         9 (8.26)                                                                             *t*= −0.582                                                      

                                                                                                                                          *p*=0.561                                                        

  III          11.78 (5.79)                          12.32 (6.42)                                                                         *t*=0.447                                                        

                                                                                                                                          *p*=0.655                                                        

  IV           17 (12.61)                            12.53 (6.68)                                                                         *t*= −0.968                                                      

                                                                                                                                          *p*=0.333                                                        

  2            I               6.5 (7.5)             *t*=0.443                                                        4.42 (2.64)         *t*=0.361                                                        *t*=0.000

                               ***p*=0.002**                                                                          ***p*=0.000**       p=1.000                                                          

  II           6.5 (5.25)                            7.6 (5.97)                                                                           *t*=0.817                                                        

                                                                                                                                          *p*=0.414                                                        

  III          13.88 (7.97)                          9.53 (5.09)                                                                          *t*= −1.942                                                      

                                                                                                                                          *p*=0.054                                                        

  IV           7 (2.83)                              12.78 (5.59)                                                                         *t*=1.311                                                        

                                                                                                                                          *p*=0.190                                                        

  3            I               0 (0.0)               *t*=0.249                                                        3.45 (3.24)         *t*=0.563                                                        *t*=0.000

                               *p*=0.149                                                                              ***p*=0.000**       *p*=1.000                                                        

  II           10.05 (7.62)                          8.18 (6.94)                                                                          *t*= −1.036                                                      

                                                                                                                                          *p*=0.300                                                        

  III          11 (10.34)                            12.79 (7.52)                                                                         *t*=0.995                                                        

                                                                                                                                          *p*=0.320                                                        

  IV           20.5 (17.99)                          20.4 (5.82)                                                                          *t*= −0.071                                                      

                                                                                                                                          *p*=0.994                                                        
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

**Notes:**

Spearman's rank correlation coefficient;

Mann--Whitney *U* test. Significant *p*-values are in bold.

**Abbreviations:** SD, standard deviation; VAS, Visual Analog Scale.

###### 

Differences in the assessments of pain (VAS) and depressive disorders (BDI) in the context of clinical diagnosis

  Assessment   Sum of ranks Cervical discopathy   Sum of ranks Lumbar discopathy   *U*       *Z*      *p*      With improvement   *p*      Valid N Cervical discopathy   Valid N Lumbar discopathy   2×1-sided exact *p*   
  ------------ ---------------------------------- -------------------------------- --------- -------- -------- ------------------ -------- ----------------------------- --------------------------- --------------------- --
  VAS          1                                  3987.0                           13779.0   2811.0   1.686    0.092              1.706    0.088                         48                          140                   
  2            4533.0                             13233.0                          3357.0    0.008    0.994    0.008              0.994    48                            140                                               
  3            2479.0                             7391.0                           1826.0    −0.053   0.958    −0.053             0.957    35                            105                         0.958                 
  BDI          1                                  4632.0                           13134.0   3264.0   −0.294   0.769              −0.294   0.769                         48                          140                   
  2            4598.0                             13168.0                          3298.0    −0.189   0.850    −0.189             0.850    48                            140                                               
  3            2469.5                             7400.5                           1835.5    −0.007   0.994    −0.007             0.994    35                            105                         0.992                 

**Abbreviations:** VAS, Visual Analog Scale; BDI, Beck Depression Inventory.
